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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a mobile com-
munication terminal, communication apparatus, mobile
communication method, and communication method for
establishing a communication link with a communication
partner using PPP (Point-to-Point Protocol).

Related Background of the Invention

[0002] The IP mobility technique, which supports a
channel change pursuant to a change of IP (Internet Pro-
tocol) address, is a communication technique for trans-
mitting and receiving packets using a plurality of commu-
nication channels. Mobile IP (refer to IETF RFC3344 "IP
Mobility Support for IPv4" (Non-Patent Document 1)) is
a typical protocol of the IP mobility technique. Mobile IP
supports mobility in the network layer, a communication
terminal notifies a home agent of an IP address change,
and communication is carried out with a communication
partner via the home agent. This IP address change proc-
ess can cause a break in or interruption of communica-
tions.
[0003] Further, there is also a method called multilink
PPP, which combines a plurality of communication links
into a single communication link (refer to IETF RFC 1717
"The PPP Multilink Protocol (MP)" (Non-Patent Docu-
ment 2)). In multilink PPP, since a single communication
channel is visible as seen from the IP layer 3 protocol,
the IP address does not change even when the commu-
nication channel is switched. If this multilink PPP is used,
IP-wise, a plurality of communication links can be utilized
by a single communication channel. However, multilink
PPP is normally designed to combine a plurality of low-
speed communication links to establish a high-speed
link, and is premised on the fact that the quality of all the
communication links is consistent.
[0004] Methods, which expand this multilink PPP, and
which added control functions that allocate packets to
communication links of different communications quality
have also been proposed (refer to Japanese Patent Ap-
plication Laid-open No. 2000-216815 (Patent Document
1) and Japanese Patent Application Laid-open No.
2007-60494 (Patent Document 2)). If these methods are
used, packets can be efficiently transmitted by combining
communication links of different communications quality.
[0005] Reference US 2006/062206 A1 discloses meth-
ods and apparatuses enabling secure multi-link point to
point protocol over connected heterogeneous single path
access networks. In one embodiment, a method of an
access device includes associating the access device
with a single-path network and at least one other network,
and accessing a data of a service provider through an
aggregation server connected to the single-path network

and the other network. In a further one embodiment, the
aggregation server transfers the data to the access de-
vice at a combined throughput speed of the single-path
network and the at least one other network. The method
may include maintaining a connection between the ac-
cess device and the aggregation server even when any
one or more of the single-path network and the at least
one other network disconnect.
[0006] The multilink PPP mentioned above is for the
purpose of widening the bandwidth of a communication
channel, and is not for providing handover between wire-
less links. That is, the above-mentioned methods do not
constitute mechanisms for the addition of a newly vali-
dated wireless link or the removal of an invalidated wire-
less link during communications. Consequently, in the
above-mentioned methods, it is possible that it will be-
come impossible to appropriately maintain PPP-based
communications in an environment in which the terminal
moves and the communication environment continually
changes.
[0007] A mobile communication terminal, in which all
features of the precharacterizing part of claim 1 are dis-
closed, is described in US 2002/101841 A1.

SUMMARY OF THE INVENTION

[0008] The invention is defined by claims 1 and 4.
[0009] It is an object of the present invention to provide
a mobile communication terminal and a communication
method that make it possible to appropriately maintain
PPP-based communications even in an environment in
which the terminal moves and the communication envi-
ronment continually changes.
[0010] This object is achieved by a mobile communi-
cation terminal and a communication method according
to the enclosed independent claims. Advantageous fea-
tures of the present invention are defined in the corre-
sponding subclaims.
[0011] With the present invention, communications
that use a plurality of communication links as a single
communication channel are carried out between the mo-
bile communication terminal. Further, since it is possible
to combine communication links that are valid at all times,
PPP-based communications can be appropriately main-
tained even in an environment in which the terminal
moves and the communication environment continually
changes.
[0012] According to the present invention, a commu-
nication link can be established even if a PPP-based
communication link cannot be established directly with
the communication partner. Consequently, the redun-
dancy of the communication link can be heightened, and
communications can be appropriately maintained.
[0013] It is desirable that detecting means detect for
at least one of the plurality of wireless accessing means
that the communication link established by this wireless
accessing means has become invalid, and that combin-
ing means remove the communication link detected by
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detecting means as being invalid. According to this con-
figuration, it is possible to appropriately manage commu-
nication links in the mobile communication terminal.
[0014] It is desirable that the mobile communication
terminal further comprise measuring means for measur-
ing a radio field intensity of a communication link estab-
lished by the wireless accessing means; switching
means for switching a packet-transmitting communica-
tion link based on the radio field intensity measured by
measuring means; and notifying means for notifying,
when the packet-transmitting communication link has
been switched by the switching means, the communica-
tion partner to that effect. According to this configuration,
it is possible to efficiently and appropriately transmit
packets to a communication partner by preventing packet
loss due to radio field intensity degradation.
[0015] It is desirable that the mobile communication
terminal further comprise communication link change re-
ceiving means for receiving a request to change the pack-
et-transmitting communication link; switching means for
switching the packet-transmitting communication link
based on the communication link change request re-
ceived by communication link change receiving means;
and notifying means for notifying, when the packet-trans-
mitting communication link has been switched by the
switching means, the communication partner to that ef-
fect. According to this configuration, packets can be ef-
ficiently and appropriately transmitted to the communi-
cation partner based on a request from the communica-
tion partner in accordance with the utilization status of a
communication line, and so on.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a diagram showing the functional configu-
ration of a mobile communication terminal related to
an embodiment of the present invention;
Fig. 2 is a diagram showing the hardware configu-
ration of the mobile communication terminal related
to an embodiment of the present invention;
Fig. 3 is a processing sequence showing the process
(mobile communication method) executed by the
mobile communication terminal related to an embod-
iment of the present invention;
Fig. 4 is a processing sequence showing the process
(mobile communication method) executed by the
mobile communication terminal related to an embod-
iment of the present invention;
Fig. 5 is a processing sequence showing the process
(mobile communication method) executed by the
mobile communication terminal related to an embod-
iment of the present invention;
Fig. 6 is a diagram showing an example of the infor-
mation used when notifying that the packet-transmit-
ting communication link has been switched;
Fig. 7 is a diagram showing the data structure of a

PPP device driver managed by a PPP device;
Fig. 8 is a diagram showing the hardware configu-
ration of a fixed communication apparatus related to
an embodiment of the present invention;
Fig. 9 is a diagram showing the functional configu-
ration of a mobile communication terminal related to
a second embodiment of the present invention; and
Fig. 10 is a processing sequence showing the proc-
esses (mobile communication method and commu-
nication method) executed by the mobile communi-
cation terminal and fixed communication apparatus
related to an embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] The preferred embodiments of the mobile com-
munication terminal, communication apparatus, mobile
communication method and communication method re-
lated to the present invention will be explained in detail
hereinbelow together with the figures. Furthermore,
when explaining the figures, the same reference numer-
als will be assigned to the same elements, and duplicate
explanations will be omitted.
[0018] Fig. 1 shows the configuration of a mobile com-
munication terminal 10 and a fixed communication ap-
paratus 20 related to this embodiment. The mobile com-
munication terminal 10 is a device, which can be con-
nected to a plurality of communication networks N1, N2,
and which is capable of carrying out a plurality of wireless
communications having respectively different modes,
and more specifically, corresponds to a mobile telephone
or the like. As communication networks to which the mo-
bile communication terminal 10 is capable of being con-
nected, for example, there are a telephone network N1
and the Internet N2. As will be explained further below,
the mobile communication terminal 10 is connected to
the telephone network N1 via mobile communications
(W-CDMA (Wideband Code Division Multiple Access)),
and is connected to the Internet N2 via a wireless LAN
(Local Area Network).
[0019] The mobile communication terminal 10 can also
establish the above-mentioned wireless communication
PPP-based communication link with a communication
partner, and can transmit and receive packets with this
communication partner through this communication link.
More specifically, for example, as shown in Fig. 1, the
mobile communication terminal 10 can transmit and re-
ceive packets by establishing a communication link with
the fixed communication apparatus 20 that is connected
to the communication networks N1, N2 via a wire line.
As will be explained in more detail further below, PPP-
based communication links of respectively different
modes of wireless communications can be established
between the mobile communication terminal 10 and fixed
communication apparatus 20 here. That is, the commu-
nication system of this embodiment adopts a configura-
tion that accords with a multilink PPP communication sys-
tem.

3 4 



EP 2 037 709 B1

4

5

10

15

20

25

30

35

40

45

50

55

[0020] The fixed communication apparatus 20 is a
communication apparatus, which can be connected to a
plurality of communications networks N1, N2 by wire
lines, and which can carry out a plurality of respectively
different modes of communications, and more specifical-
ly, for example, is equivalent to PPP access server. The
fixed communication apparatus 20, as mentioned above,
establishes PPP-based communication links (PPP con-
nections) with the mobile communication terminal 10 via
communication networks N1, N2, and uses these com-
munication links to carry out communications.
[0021] Next, the functional configurations of the mobile
communication terminal 10 and fixed communication ap-
paratus 20 will be explained in detail. As shown in Fig.
1, the mobile communication terminal 10 comprises a W-
CDMA communication modem 11; a wireless LAN adapt-
er 12; a L2TP (Layer 2 Tunneling Protocol) virtual device
13; a PPP device 14; an IP layer 15; a valid wireless LAN
searching portion 16; and a wireless LAN radio field in-
tensity measuring portion 17. Furthermore, the mobile
communication terminal 10 normally also has mobile tel-
ephone components in addition to the functional compo-
nents mentioned above. The fixed communication appa-
ratus 20 comprises an ISDN modem 21; an Ethernet (reg-
istered trademark) adapter 22; a L2TP virtual device 23;
a PPP device 24; and an IP layer 25.
[0022] The W-CDMA communication modem 11 is
communication accessing means, which carries out wire-
less communications using the W-CDMA mode, and
which establishes this wireless communication PPP-
based communication link with the fixed communication
apparatus 20. More specifically, the W-CDMA commu-
nication modem 11 connects to the telephone network
N1 via W-CDMA mode wireless communications, and
via this telephone network N1 establishes a PPP-based
communication link (PPP connection) by transmitting a
PPP connection request to the fixed communication ap-
paratus 20 connected to the telephone network N1. In
the fixed communication apparatus 20, the ISDN (Inte-
grated Services Digital Network) modem 21 has a func-
tion for connecting to the telephone network N1, receives
the PPP connection request from the W-CDMA commu-
nication modem 11, and carries out processing for es-
tablishing a communication link with the W-CDMA com-
munication modem 11. That is, the ISDN modem 21 of
the fixed communication apparatus 20 is communicating
means for establishing a PPP-based communication link
for communications using the ISDN mode with a mobile
communication terminal. An IP address related to the
fixed communication apparatus 20 is set in the ISDN mo-
dem 21. Furthermore, when establishing the communi-
cation link, the W-CDMA communication modem 11 ac-
quires the prescribed IP address. The communication
link established by the W-CDMA communication modem
11 is combined and managed by the PPP device 14.
[0023] The wireless LAN adapter 12 is one function of
wireless accessing means, which carries out wireless
communications using the wireless LAN mode, and

which connects to the Internet N2 (through the wireless
LAN). The wireless LAN adapter 12 acquires an IP ad-
dress from the Internet N2. The acquisition of the IP ad-
dress is carried out via control that makes use of a pro-
tocol, such as DHCP (Dynamic Host Configuration Pro-
tocol), from the IP layer 15. As will be explained further
below, this IP address is acquired for establishing the
PPP-based communication link.
[0024] The L2TP virtual device 13 is one function of
wireless accessing means, which uses the IP address
acquired by the wireless LAN adapter 12 to establish a
L2TP tunnel (L2 tunnel) with the fixed communication
apparatus 20, and which establishes the PPP-based
communication link by way of this L2TP tunnel. More
specifically, the L2TP virtual device 13 establishes a
L2TP tunnel by transmitting a L2TP connection request
via the wireless LAN adapter over the Internet N2 to the
fixed communication apparatus 20 connected to the In-
ternet N2. In the fixed communication apparatus 20, the
L2TP virtual device 23 carries out processing for receiv-
ing the L2TP connection request from the mobile com-
munication terminal 10 via the Ethernet adapter 22 con-
nected to the Internet N2, and establishing a L2TP tunnel
with the L2TP virtual device 13.
[0025] Next, processing for establishing the PPP-
based communication link between the L2TP virtual de-
vice 13 and Ethernet adapter 22 via the established L2TP
tunnel is carried out. Furthermore, when establishing the
communication link, the L2TP virtual device 23 acquires
the same IP address as the IP address acquired by the
W-CDMA communication modem 11 (This IP address
differs from the IP address acquired by the wireless LAN
adapter 12). This is because a plurality of communication
links is combined into a single PPP device 14. The com-
munication links established by the L2TP virtual device
13 are combined and managed by the PPP device 14.
[0026] That is, the Ethernet adapter 22 of the fixed
communication apparatus 20 is one function of commu-
nicating means, which carries out communications using
the Ethernet mode, and which connects to the Internet
N2. An IP address related to the fixed communication
apparatus 20 is set in the Ethernet adapter 22. Further,
the L2TP virtual device 23 of the fixed communication
apparatus 20 is connected to the Ethernet adapter 22,
and as described hereinabove, is one function of com-
municating means, which uses the IP address set in the
Ethernet adapter 22 to establish a L2TP tunnel (L2 tun-
nel) with the mobile communication terminal 10, and
which establishes a PPP-based communication link by
way of this L2TP tunnel.
[0027] As described above, two PPP-based commu-
nication links of the communication link established by
the W-CDMA communication modem 11 and the com-
munication links established by the wireless LAN adapter
12 and the L2TP virtual device 13 can be established for
the mobile communication terminal 10.
[0028] Furthermore, when the L2TP virtual device 13
establishes a communication link (second communica-
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tion link) at the time the PPP-based communication link
(first communication link) is established by the W-CDMA
communication modem 11, unlike a normal PPP connec-
tion, only the LCP (Link Control Protocol) step is carried
out; authentication and NCP (Network Control Protocol)
are omitted.
[0029] The PPP device 14 is combining means for
combining the communication links established by the
plurality of wireless accessing means. Consequently, the
same IP address can be supplied by the plurality of PPP-
based communication links. Furthermore, the combining
of the plurality of communication links is carried out the
same as multilink PPP.
[0030] The PPP device 14 transmits a packet inputted
from the IP layer 15 to the fixed communication apparatus
20 via any of the established communication links, and
also receives a packet received from the fixed commu-
nication apparatus 20 via any of the established commu-
nication links, and outputs this received packet to the IP
layer 15. The PPP device 14 transmits and receives pack-
ets via the respective wireless accessing means (serial
communication devices) 11, 12, 13. Therefore, the PPP
device 14 can utilize a plurality of communication chan-
nels by maintaining pointers to the plurality of serial com-
munication devices. Further, all of the serial communi-
cation devices maintain a common pointer to the PPP
device 14, and a packet coming from any of the commu-
nication links can be received by a single PPP device 14.
When a plurality of communication links has been estab-
lished, the PPP device 14 sets a communication link from
thereamong for use in packet transmission.
[0031] Further, the PPP device 14, as will be explained
further below, is also controlling means for executing con-
trol so as to establish communication links for the wireless
LAN adapter 12 and the L2TP virtual device 13 upon
receiving a notification from the valid wireless LAN
searching portion 16 to the effect that a wireless LAN
access point that will make it possible for the wireless
LAN adapter 12 to carry out communications has been
detected (Also executes control over the IP layer 15 for
IP address acquisition).
[0032] Further, the PPP device 14, as will be explained
further below, also receives notification from the wireless
LAN radio field intensity measuring portion 17 of the radio
field intensity of the communication links established by
the wireless LAN adapter 12 and the L2TP virtual device
13, and executes control on the basis of the radio field
intensity thereof. The PPP device 14 detects that a per-
tinent communication link has become invalid based on
the radio field intensity. More specifically, when the radio
field intensity is lower than a predetermined threshold,
or when the state is such that signals cannot be received,
the PPP device 14 detects that the pertinent communi-
cation link has become invalid. That is, the PPP device
14 is one function of detecting means for detecting the
fact that a communication link has become invalid.
[0033] Upon detecting that a communication link has
become invalid, the PPP device 14 switches the packet-

transmitting communication link to the communication
link established by the W-CDMA communication modem
11. That is, the PPP device 14 is switching means for
switching the packet-transmitting communication link
based on the measured radio field intensity. Further, the
PPP device 14 is notifying means for notifying the fixed
communication apparatus 20 to the effect that the packet-
transmitting communication link has been switched at
the same time. The pertinent notification is carried out
by transmitting a communication link change request to
the fixed communication apparatus 20 via either the pre-
switched or post-switched communication link. In addi-
tion, the PPP device 14 removes the communication link
detected as being invalid.
[0034] Furthermore, the switching of the communica-
tion link described hereinabove is not necessarily carried
out only when a communication link has become invalid,
but rather can also be carried out when the measured
radio field intensity is higher than a predetermined (first)
switching threshold. Further, when the measured radio
field intensity is higher than a predetermined (second)
switching threshold, and, in addition, packets are being
transmitted by the communication link established by the
W-CDMA communication modem 11 at this time, switch-
ing can also be carried out to the communication links
established by the wireless LAN adapter 12 and the L2TP
virtual device 13.
[0035] The IP layer 15 is means for carrying out com-
munication processing in accordance with the IP. More
specifically, the IP layer 15 outputs packets to be trans-
mitted to the PPP device 14, and also inputs received
packets. Further, as described hereinabove, the IP layer
15 also acquires an IP address. Further, an API (Appli-
cation Program Interface) from the IP layer 15 to the PPP
device 14 is capable of selecting the packet-transmitting
communication link. Consequently, the packet-transmit-
ting communication link can also be selected by the high-
er-level layer (application layer) as well, accordance with
the value and characteristics of the information to be
transmitted.
[0036] Furthermore, a PPP device 24 and IP layer 25
are also comprised in the fixed communication apparatus
20, and have functions corresponding to the PPP device
14 and IP layer 15 of the mobile communication terminal
10. That is, the PPP device 24 is connected to the ISDN
modem 21 and L2TP virtual device 23, and is combining
means for combining communication links established
by the ISDN modem 21, Ethernet adapter 22 and L2TP
virtual device 23.
[0037] The valid wireless LAN searching portion 16 is
means for searching for a wireless LAN access point (a
valid wireless LAN access point) that will enable the wire-
less LAN adapter 12 to carry out communications. That
is, the valid wireless LAN searching portion 16 is detect-
ing means for detecting that wireless communications
are possible using wireless accessing means. More spe-
cifically, the valid wireless LAN searching portion 16 mon-
itors the wireless LAN adapter 12 and carries out the
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above-mentioned search to determine whether or not a
signal is being received from a wireless LAN access
point. When a wireless LAN access point that enables
the wireless LAN adapter 12 to carry out communications
is detected, the valid wireless LAN searching portion 16
notifies the PPP device 14 to this effect.
[0038] Furthermore, detecting whether or not wireless
communication is possible can be carried out for at least
one of the plurality of wireless accessing means 11, 12.
For example, in this embodiment, it is detected that wire-
less communications are possible using wireless LAN,
but similarly, a configuration in which it is detected that
wireless communications are possible using the W-CD-
MA communication modem 11 can also be adopted.
[0039] The wireless LAN radio field intensity measur-
ing portion 17 is measuring means for measuring the
radio field intensity of the communication links estab-
lished by the wireless LAN adapter 12 and the L2TP vir-
tual device 13. The wireless LAN radio field intensity
measuring portion 17 notifies the PPP device 14 of the
measured radio field intensity. The radio field intensity
information is used to detect that a communication link
has become invalid. That is, the wireless LAN radio field
intensity measuring portion 17 is one function of detecting
means for detecting that an established communication
link has become invalid. Further, the radio field intensity
information is used to determine whether or not to switch
the packet-transmitting communication link. The preced-
ing is the functional configuration of the mobile commu-
nication terminal 10 related to this embodiment.
[0040] Fig. 2 shows the hardware configuration of the
mobile communication terminal 10. As shown in Fig. 2,
the mobile communication terminal 10 is comprised of
hardware, such as a CPU (Central Processing Unit) 101;
RAM (Random Access Memory) 102 and ROM (Read
Only Memory) 103, which are the main memory devices;
an operating portion 104; wireless communication por-
tion 105; display 106; and antenna 107. Furthermore, the
wireless communication portion 105 is normally provided
for each wireless communication mode. The respective
functions of the mobile communication terminal 10, which
were described hereinabove, and which will be explained
further below, are realized by operating these compo-
nents.
[0041] Fig. 8 shows the hardware configuration of the
fixed communication apparatus 20. As shown in Fig. 8,
the fixed communication apparatus 20 is configured as
a computer comprising hardware, such as a CPU 201;
RAM 202 and ROM 203, which are the main storage
devices; a communication module 204, which is a data
transmitting/receiving device, such as a network card;
and an auxiliary storage device 205, such as a hard disk.
The functions of the fixed communication apparatus 20,
which were described hereinabove, and which will be
explained further below, are realized by operating these
components.
[0042] Next, the process (mobile communication
method), which is executed in the mobile communication

terminal 10 (and fixed communication apparatus 20) re-
lated to this embodiment, will be explained using the
processing sequences of Figs. 3 through 5. This process
is carried out when the mobile communication terminal
10, triggered by the user operating the mobile commu-
nication terminal 10, carries out the transmitting and re-
ceiving of packets with the fixed communication appara-
tus 20 using PPP-based communication links. The fixed
communication apparatus 20 is also specified as the
communication partner at this time.
[0043] In the mobile communication terminal 10, a PPP
connection request is transmitted to the fixed communi-
cation apparatus 20 via the telephone network N1 by the
W-CDMA communication modem 11 (S101). In the fixed
communication apparatus 20, the pertinent PPP connec-
tion request is received by the ISDN modem 21 (S131),
and a first PPP connection is established between the
mobile communication terminal 10 and the fixed commu-
nication apparatus 20. The established first PPP connec-
tion is managed by the PPP device 14. Further, the PPP
device 14 sets the first PPP connection as the packet-
transmitting communication link at this time.
[0044] Communications between the mobile commu-
nication terminal 10 and the fixed communication appa-
ratus 20 commence using this first PPP connection. How-
ever, since the bandwidth of the W-CDMA communica-
tion link is narrow, once it becomes possible to use the
wireless LAN, it is better to switch to and use the wider
bandwidth wireless LAN communication link for commu-
nications. Thus, the following processing is carried out
in this embodiment.
[0045] In the mobile communication terminal 10, the
valid wireless LAN searching portion 16 searches for a
valid access point (S102: detection step). This search is
carried out continually. The mobile communication ter-
minal 10 moves inside the wireless LAN service area,
and when the valid wireless LAN searching portion 16
detects a valid access point, a notification to this effect
is sent from the valid wireless LAN searching portion 16
to the PPP device 14 (S103: control step). When a valid
access point is not detected (S103), the search for an
access point is carried out repeatedly.
[0046] When a valid access point is detected by the
PPP device 14, a process for establishing a second PPP
connection is carried out as follows under the control of
the PPP device 14. First, the IP layer 15 uses DHCP or
another such protocol to acquire an IP address for the
wireless LAN adapter 12. Next, a L2TP connection re-
quest for establishing a L2TP tunnel between the above-
mentioned IP address and the IP address allocated to
the Ethernet adapter 22 of the fixed communication ap-
paratus 20 is transmitted from the L2TP virtual device 13
to the fixed communication apparatus 20 (S104: control
step). In the fixed communication apparatus 20, the L2TP
virtual device 23 receives the L2TP connection request
via the Ethernet adapter 22, and establishes the L2TP
tunnel (S132).
[0047] Next, in the mobile communication terminal 10,
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the L2TP virtual device 13 transmits via the L2 tunnel to
the fixed communication apparatus 20 a PPP connection
request for a second PPP connection (S105: control
step). In the fixed communication apparatus 20, the L2TP
virtual device 23 receives the PPP connection request
via the Ethernet adapter 22, and establishes a second
PPP connection between the mobile communication ter-
minal 10 and the fixed communication apparatus 20
(S133). The IP address related to the second PPP con-
nection here is the same as the IP address related to the
first PPP connection.
[0048] Next, in the mobile communication terminal 10,
the PPP device 14 combines the second PPP connection
with the first PPP connection (S106: combination step).
Further, the PPP device 14 switches the packet-trans-
mitting communication link from the first PPP connection
(W-CDMA communication link) to the second PPP con-
nection (wireless LAN communication link) (S107:
switching step). In the meantime, in the fixed communi-
cation apparatus 20 as well, the PPP device 24 combines
the second PPP connection with the first PPP connection
(S134: combination step).
[0049] Next, in the mobile communication terminal 10,
the PPP device 14 transmits to the fixed communication
apparatus 20 a request to change the link to the wireless
LAN communication link (S108: notification step). In the
fixed communication apparatus 20, the PPP device 24
receives the pertinent change link request, and switches
the packet-transmitting communication link from the first
PPP connection (W-CDMA communication link) to the
second PPP connection (Internet communication link)
(S135).
[0050] In accordance with the series of processes de-
scribed hereinabove, the mobile communication terminal
10, triggered by entering into a wireless LAN service area,
is able to switch PPP-based communication to the wire-
less LAN, making possible broadband communications.
[0051] Next, an example of when the mobile commu-
nication terminal 10 moves outside the wireless LAN
service area will be explained by referring to the process-
ing sequence of Fig. 4.
[0052] In the mobile communication terminal 10, the
wireless LAN radio field intensity measuring portion 17
regularly measures the radio field intensity during com-
munications from the wireless LAN access point being
used for communication. The wireless LAN radio field
intensity measuring portion 17 notifies the PPP device
14 of the measured radio field intensity. Next, the PPP
device 14, which received the notification, determines if
the radio field intensity is lower than a predetermined
threshold, or if it is a state in which its own terminal 10 is
unable to receive the signal (invalid) (S111: measure-
ment step, detection step). When the determination is
that the radio field intensity is not lower than the prede-
termined threshold, and, in addition, the state is not one
in which its own terminal 10 is unable to receive the signal,
the wireless LAN radio field intensity measuring portion
17 continues measuring the radio field intensity.

[0053] When the determination is that it is not a state
in which either the radio field intensity is lower than the
predetermined threshold, or its own terminal 10 cannot
receive the signal, the PPP device 14 switches the pack-
et-transmitting communication link from the second PPP
connection (wireless LAN communication link) to the first
PPP connection (W-CDMA communication link). Further,
in so doing, the PPP device 14 removes the second PPP
connection (S112: switching step, removal step).
[0054] In line with this, in the mobile communication
terminal 10, the PPP device 14 transmits to the fixed
communication apparatus 20 a request to change the
link to the W-CDMA communication link (S113: notifica-
tion step). In the fixed communication apparatus 20, the
PPP device 24 receives the pertinent change link re-
quest, and switches the packet-transmitting communica-
tion link from the second PPP connection (Internet com-
munication link) to the first PPP connection (W-CDMA
communication link) (S141).
[0055] Next, in the mobile communication terminal 10,
the L2TP virtual device 13 transmits to the fixed commu-
nication apparatus 20 a PPP disconnect request for the
second PPP connection, and disconnects the second
PPP connection (S114: control step). In the fixed com-
munication apparatus 20, the L2TP virtual device 23 re-
ceives the PPP disconnect request, and disconnects the
second PPP connection (S142).
[0056] Next, in the mobile communication terminal 10,
a request to disconnect the L2TP tunnel is transmitted
from the L2TP virtual device 13 to the fixed communica-
tion apparatus 20 (S115: control step). In the fixed com-
munication apparatus 20, the L2TP virtual device 23 re-
ceives the L2TP tunnel disconnect request, and discon-
nects L2TP tunnel (S143).
[0057] In accordance with the above-described
processing, the mobile communication terminal 10 con-
stitutes a state in which only the first PPP connection (W-
CDMA communication link) is established (the state prior
to S102 shown in Fig. 3). The mobile communication ter-
minal 10 thereafter returns to the processing of S102
shown in Fig. 3. If a newly validated wireless LAN access
point is detected in S102, the processing of the above-
described S104 and thereafter is carried out.
[0058] In accordance with the series of processes de-
scribed hereinabove, the mobile communication terminal
10 can appropriately maintain PPP communications by
updating valid wireless LAN access even while moving.
[0059] In the processing explained using Fig. 4, an ex-
ample was given in which, when the radio field intensity
of the wireless LAN becomes weak, the second PPP con-
nection and the L2TP tunnel are disconnected, and
processing moves to a step that searches for a newly
validated wireless LAN access point, but it is also possi-
ble to carry our the processing up to S113 (without car-
rying out the processing of S114 and S115), and to main-
tain the second PPP connection. In this case, the process
shown in the processing sequence of Fig. 5 is carried
out. Further, in this case, the process for removing the
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wireless LAN communication link described hereinabove
is not carried out.
[0060] As shown in Fig. 5, thereafter, in the mobile
communication terminal 10, the wireless LAN radio field
intensity measuring portion 17 regularly measures the
radio field intensity of the wireless LAN communication
link being maintained as the second PPP connection.
The measured radio field intensity is notified to the PPP
device 14 from the wireless LAN radio field intensity
measuring portion 17. Next, the PPP device 14 that re-
ceives the notification determines if the radio field inten-
sity is higher than a predetermined (the above-described
second) switching threshold (S121: measurement step).
When the determination is that the radio field intensity is
not higher than the predetermined switching threshold,
the wireless LAN radio field intensity measuring portion
17 continues to measure the radio field intensity.
[0061] When the determination is that the radio field
intensity is higher than the predetermined switching
threshold, the PPP device 14 switches the packet-trans-
mitting communication link from the first PPP connection
(W-CDMA communication link) to the second PPP con-
nection (wireless LAN communication link) (S122:
switching step).
[0062] In line with this, in the mobile communication
terminal 10, the PPP device 14 transmits a request to
the fixed communication apparatus 20 to change the link
to the Internet communication link (S123: notification
step). In the fixed communication apparatus 20, the PPP
device 24 receives the pertinent change link request, and
changes the packet-transmitting communication link
from the first PPP connection (W-CDMA communication
link) to the second PPP connection (Internet communi-
cation link) (S151). Thereafter, the processing of the
above-described Sill and thereafter is repeatedly carried
out.
[0063] In accordance with the series of processes de-
scribed hereinabove, the mobile communication terminal
10 can appropriately maintain PPP communications by
switching to a desirable communication link as the need
arises without disconnecting the wireless LAN-based
PPP connection.
[0064] Next, the information, which is used when noti-
fying that the packet-transmitting communication link has
been switched, and which is transmitted and received
between the mobile communication terminal 10 and the
fixed communication apparatus 20 will be explained. A
PPP LCP negotiation message is used for the pertinent
notification. Fig. 6 shows examples of a change link re-
quest message M101 and a response message M102.
The change link request message M101 stores a value
denoting a change link request in the Code field that
shows the command code. This message M101 also
specifies a device number in the data field. In this exam-
ple, "1" is the first PPP connection, and "2" is the second
PPP connection. The response message M102 to the
change link request message M101 stores a value de-
noting the response to the change link request in the

Code field. Then, the response message M102 stores a
value denoting whether the link change succeeded or
failed in the data field.
[0065] Next, Fig. 7 shows the data structure of a PPP
device driver, which is managed by the PPP device 14
to realize the mobile communication terminal 10 of this
embodiment. In Free BSD 4.11R, the PPP device driver
holds data in a structure called ppp_softc. The ppp_softc
structure holds an ifnet structure comprising IP address
information and the like; sc_devp, which is a pointer to a
tty structure used in the communication link; sc_rawq,
which is the received packet queue; sc_inq, which is the
received packet queue for PPP control; and sc_fastq,
which is the transmitted packet queue. Further, since a
plurality of communication links are held by one
ppp_softc and are switched arbitrarily, this embodiment
adds sc_master and sc_slave, and they each serve as
a pointer to a single communication link (tty structure).
The sc_devp serves as the pointer to either sc_master
or sc_slave to select which communication link is to be
used. In this embodiment, two types of communication
links are used, but even if three or more types of com-
munication links are used, this embodiment can be real-
ized in the same way by simply adding a pointer to the
third type communication link. The tty structure of each
communication link has a back-pointer t_sc to the
ppp_softc structure that manages the pertinent commu-
nication link. In the case of PPP multilink, which realizes
a plurality of communication channels, the t_sc of a plu-
rality of tty structures serve as pointers to the same
ppp_softc structure. Therefore, packets received from a
plurality of communication links can be placed in the re-
ceived packet queue sc_rawq of the same ppp_softc
structure.
[0066] The selection of the packet-transmitting com-
munication link can be switched by setting the sc_devp
pointer to either the sc_master or the sc _slave. This
switching can be carried out by a control system call ioct1
to the communication link device shown below.
int ioct1 (int d, PPPIOSCDEVICE, int dev_id)
[0067] An ID called PPPIOSCDEVICE is added to the
second argument of the ioct1, making it possible to select
the communication link specified in the third argument
for the PPP device 14 related to the communication link
device specified in the first argument.
[0068] Further, a control ID like the following PPPIOC-
MUNIT is added to combine a plurality of communication
links in a single PPP device, causing the communication
link established by PPP device 14 of the unit number
specified in the third argument to combine in PPP device
14, which is related to the communication link device
specified in the first argument.
int ioct1 (int d, PPPIOCMUNIT, int unit)
[0069] Adding these device control system calls makes
it possible to combine and select a communication link
from pppd, which is the PPP control daemon, and another
application, and enables the selection of a communica-
tion link in accordance with the value and characteristic
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of information at the application level.
[0070] As described above, according to this embodi-
ment, PPP-based communication links for respectively
different modes of wireless communications are estab-
lished between communication partners by a plurality of
wireless accessing means: the W-CDMA communication
modem 11, wireless LAN adapter 12 and L2TP virtual
device 13, and the established communication links are
combined. Consequently, communications are carried
out using a plurality of communication links as a single
communication channel.
[0071] Further, in this embodiment, it is detected that
communication by the wireless LAN adapter 12 is pos-
sible, and the wireless LAN adapter 12 and L2TP virtual
device 13 establish communication links. Consequently,
according to this embodiment, since it is possible to com-
bine continually valid communication links, which are ca-
pable of communication, it is possible to appropriately
maintain PPP-based communications even in an envi-
ronment in which the terminal moves and the communi-
cation environment continually changes.
[0072] Further, as in this embodiment, if a L2 tunnel is
established between a communication partner, and a
communication link is established via this L2 tunnel, it is
possible to establish a communication link even when a
PPP-based communication link cannot be established
directly via the Internet. Consequently, communication
link redundancy can be enhanced, and this also makes
it possible to appropriately maintain communications.
[0073] Further, as in this embodiment, the manage-
ment of communication links can be appropriately carried
out in the mobile communication terminal 10 if a commu-
nication link is detected to be invalid and removed from
the bundle.
[0074] Further, as in this embodiment, the switching of
the packet-transmitting communication link based on the
radio field intensity makes it possible to prevent packet
loss due to radio field intensity degradation and to effi-
ciently and appropriately transmit packets to the commu-
nication partner.
[0075] Furthermore, in this embodiment, only the com-
munication link of the wireless LAN is targeted for control,
but it is not always necessary to adopt this configuration,
and the W-CDMA communication link can be targeted
for control the same as the wireless LAN communication
link, or the W-CDMA communication link alone can be
targeted for control.
[0076] Further, in this embodiment, packet transmis-
sion is carried out over a single communication link, but
it is not always necessary to carry out packet transmis-
sion via just one communication link, and, for example,
when the communication status of any of a plurality of
established communication links is good, packet trans-
mission can be carried out via a plurality of communica-
tion links the same as with conventional multilink PPP.
[0077] Next, a mobile communication terminal 10 and
a fixed communication apparatus 20a related to a second
embodiment of the present invention will be explained.

[0078] Fig. 9 shows the configuration of a mobile com-
munication terminal 10 and a fixed communication ap-
paratus 20a related to this embodiment. The basic con-
figurations of the mobile communication terminal 10 and
the fixed communication apparatus 20a related to this
embodiment are the same as that of the mobile commu-
nication terminal 10 and fixed communication apparatus
20 of the embodiment described hereinabove. As shown
in Fig. 9, the fixed communication apparatus 20a related
to this embodiment further comprises a communication
line monitoring portion 26. The communication line mon-
itoring portion 26 is connected to the PPP device 24, and
can transmit/receive information to/from the PPP device
24, and also monitor the ISDN modem 21 via the below-
described PPP device 24.
[0079] The communication line monitoring portion 26
is means for monitoring the number of telephone network
N1-based PPP connections established by the ISDN mo-
dem 21. That is, the communication line monitoring por-
tion 26 is monitoring means for monitoring the commu-
nication status of at least one communication of the plu-
rality of communicating means in its own apparatus 20a.
The monitored communication status, for example, cor-
responds to the utilization status (the number of establish
PPP connections) of the communication line as de-
scribed hereinabove.
[0080] The communication line monitoring portion 26
is communication link change requesting means for re-
questing the mobile communication terminal 10, which
constitutes the communication partner, to change the
packet-transmitting communication link based on the
above-mentioned number of PPP connections being
monitored. More specifically, the function is as follows.
The communication line monitoring portion 26 stores in
advance the maximum allowable number of PPP con-
nections related to the number of PPP connections via
the telephone network N1. As used here, the maximum
allowable number of PPP connections is the number of
PPP connections that (the ISDN modem 21 of) the fixed
communication apparatus 20a is capable of receiving at
the same time from the telephone network N1. The com-
munication line monitoring portion 26 carries out the fol-
lowing processing when a telephone network N1-based
PPP connection has been established between the mo-
bile communication terminal 10 and its own apparatus
20a, and the ISDN modem 21 receives a PPP connection
request via the telephone network N1 from a different
communication device (to include a different mobile com-
munication terminal 10). Furthermore, when a PPP con-
nection request is received, a notification to this effect is
communicated to the communication line monitoring por-
tion 26 from the ISDN modem 21 via the PPP device 24.
[0081] The communication line monitoring portion 26
compares the number of PPP connections currently be-
ing monitored to the maximum allowable number of PPP
connections, and determines whether or not there is
enough free capacity for PPP connections via the tele-
phone network N1. For example, if the maximum allow-
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able number of PPP connections is 2, and the current
number of PPP connections is 1, a determination is made
that the free capacity is 1, and that there is sufficient free
capacity. Conversely, if the current number of PPP con-
nections is 2, a determination is made that free capacity
is 0, and that there is insufficient free capacity. When the
determination is that the free capacity for PPP connec-
tions is sufficient, the communication line monitoring por-
tion 26 instructs the ISDN modem 21 as usual to establish
a PPP connection with the communication device that
transmitted the PPP connection request.
[0082] When the determination is that PPP connection
free capacity is insufficient, the communication line mon-
itoring portion 26 requests (change link request) that the
mobile communication terminal 10, to which the tele-
phone network N1-based PPP connection has been es-
tablished, change the packet-transmitting communica-
tion link. More specifically, for example, it is a request for
a change that shifts from the telephone network N1 to a
different communication network, such as the Internet
N2. The above-cited change request is carried out by
transmitting a signal related to this request via the tele-
phone network N1 (by the ISDN modem 21 as a result
of the control of the communication line monitoring por-
tion 26).
[0083] Further, as will be explained further below, the
PPP device 24 receives a change link request transmit-
ted from the mobile communication terminal 10 in re-
sponse to the above-mentioned request, and switches
the packet-transmitting communication link from the first
PPP connection (W-CDMA communication link) to the
second PPP connection (Internet communication link).
Further, the communication line monitoring portion 26,
after changing the communication link as described here-
inabove, instructs the ISDN modem 21 to establish a PPP
connection with the communication device that transmit-
ted the PPP connection request as usual. The preceding
is the configuration of the fixed communication apparatus
20a related to this embodiment.
[0084] To support the above-described fixed commu-
nication apparatus 20a, the mobile communication ter-
minal 10 related to this embodiment has the following
function in addition those of the mobile communication
terminal 10 of the previous embodiment. The W-CDMA
communication modem 11 also functions as communi-
cation link change receiving means for receiving a re-
quest to change communications carried out from the
fixed communication apparatus 20a. More specifically,
the W-CDMA communication modem 11 receives the
pertinent change request signal transmitted from the
fixed communication apparatus 20a as described here-
inabove. The W-CDMA communication modem 11 noti-
fies the PPP device 14 to the effect that a change com-
munication request was received.
[0085] The PPP device 14 also functions as switching
means for switching the packet-transmitting communica-
tion link based on the communication link change request
received by the W-CDMA communication modem 11.

When an Internet N2-based PPP connection (the second
PPP connection in the previous embodiment) has been
established between its own terminal 10 and the fixed
communication apparatus 20a, the PPP device 14 sets
this PPP connection as the communication link to be used
in packet transmission.
[0086] When an Internet N2-based PPP connection
has not been established between its own terminal 10
and the fixed communication apparatus 20a, the PPP
device 14 establishes an Internet N2-based PPP con-
nection between its own terminal 10 and the fixed com-
munication apparatus 20a, and thereafter sets this PPP
connection as the communication link to be used in pack-
et transmission. Next, the PPP device 14 transmits a re-
quest to the fixed communication apparatus 20a to
change the link to the wireless LAN communication link
the same as in the previous embodiment. The preceding
is the configuration of the mobile communication terminal
10 related to this embodiment.
[0087] Next, the processes (mobile communication
method and communication method) executed in the mo-
bile communication terminal 10 and fixed communication
apparatus 20a related to this embodiment will be ex-
plained using the processing sequence of Fig. 10. Here,
a telephone network N1-based PPP connection (first
PPP connection) is established between the mobile com-
munication terminal 10 and the fixed communication ap-
paratus 20a, but an Internet N2-based PPP connection
(second connection) is not established.
[0088] In the fixed communication apparatus 20a, the
communication line monitoring portion 26 monitors the
number of first PPP connections established by the ISDN
modem 21 (S170: monitoring step). Furthermore, moni-
toring the number of PPP connections is carried out reg-
ularly (for example, at fixed intervals) rather than at a
predetermined timing.
[0089] Here, a PPP connection request is sent to the
fixed communication apparatus 20a from a different com-
munication device than the above-described mobile
communication terminal 10. In the fixed communication
apparatus 20a, the ISDN modem 21 receives the perti-
nent PPP connection request (S171). Next, the commu-
nication line monitoring portion 26 compares the number
of PPP connections currently being monitored against
the maximum allowable number of PPP connections, and
determines whether or not there is sufficient free capacity
for a first PPP connection (S172: communication link
change request step). When the determination is that
there is sufficient free capacity for a first PPP connection,
the following processing is not carried out.
[0090] When the determination is that there is not suf-
ficient free capacity for a first PPP connection, a request
is made to the mobile communication terminal 10 with
which the first PPP connection has been established in
accordance with (the control) of the communication line
monitoring portion 26 to change the packet-transmitting
communication link (S173: communication link change
request step). Furthermore, the mobile communication
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terminal 10 for which the communication link change re-
quest is carried out (that is, the target of the communi-
cation link change) is decided on the basis of a prescribed
rule stored (in communication line monitoring portion 26
of) the fixed communication apparatus 20a. For example,
the request is made to the mobile communication termi-
nal 10 to which the first communication link was estab-
lished the earliest (that is, with which the first communi-
cation link has been established the longest).
[0091] In the mobile communication terminal 10, the
W-CDMA communication modem 11 receives the above-
mentioned request (S161: communication link change
receiving step). Next, in the mobile communication ter-
minal 10, the PPP device 14 in line with the change link
request determines whether or not it is possible to estab-
lish a second PPP connection to which the link can be
changed (S161: detection step, switching step). In this
embodiment, the PPP device 14 determines whether or
not wireless LAN-based wireless communication by the
wireless LAN adapter 12 is valid. When the determination
is that a second PPP connection cannot be established,
the following processing is not carried out in the mobile
communication terminal 10.
[0092] When the determination is that a second PPP
connection can be established, a PPP connection re-
quest for a second PPP connection is transmitted under
the control of the PPP device 14 to the fixed communi-
cation apparatus 20a by the L2TP virtual device 13 the
same as in the previous embodiment (S162: control step,
switching step). In the fixed communication apparatus
20a, the L2TP virtual device 23 receives the PPP con-
nection request via the Ethernet adapter 22, and estab-
lishes a second PPP connection between the mobile
communication terminal 10 and the fixed communication
apparatus 20a (S174).
[0093] Next, in the mobile communication terminal 10,
the PPP device 14 combines the second PPP connection
and the first PPP connection (S163: combination step,
switching step). Further, the PPP device 14 switches the
packet-transmission communication link from the first
PPP connection to the second PPP connection (S164:
switching step). In the meantime, in the fixed communi-
cation apparatus 20a as well, the PPP device 24 com-
bines the second PPP connection and the first PPP con-
nection (S175: combination step).
[0094] Next, in the mobile communication terminal 10,
the PPP device 14 transmits a request to the fixed com-
munication apparatus 20a to change the link to the wire-
less LAN communication link (S165: notification step). In
the fixed communication apparatus 20a, the PPP device
24 receives the pertinent change link request, and switch-
es the packet-transmitting communication link from the
first PPP connection (W-CDMA communication link) to
the second PPP connection (Internet communication
link) (S176).
[0095] Next, in the mobile communication terminal 10
and fixed communication apparatus 20a, the first PPP
connection is disconnected (S166, S177). Further, in the

fixed communication apparatus 20a, the processing for
establishing a PPP connection to the communication ter-
minal related to PPP connection request received in
S171 is carried out thereafter (not shown in the figure).
[0096] In accordance with the series of processes de-
scribed hereinabove, the mobile communication terminal
10 can shift the communication link that the mobile com-
munication terminal 10 is using to a communication link
that goes by way of a different communication network
while maintaining communications with a mobile com-
munication terminal 10 with which communications are
in progress. The above-mentioned change of communi-
cation links is carried out in accordance with the commu-
nication status, such as the utilization status of the com-
munication line. Therefore, according to this embodi-
ment, it is possible to make efficient use of the commu-
nication line, and it is possible for the mobile communi-
cation terminal 10 to efficiently and appropriately transmit
packets to the fixed communication apparatus 20a, which
is the communication partner.
[0097] Furthermore, in the embodiments described
hereinabove, a determination for changing the commu-
nication link is made when a PPP connection request is
received from the mobile communication terminal 10, but
the above-mentioned determination can also be carried
out (without triggering the PPP connection request) when
a plurality of communication links have already been es-
tablished. Further, it is supposed that the number of es-
tablished PPP connections is used in the above-men-
tioned determination, but an index denoting another com-
munication status related to communicating means can
also be used in the above-mentioned determination. Fur-
ther, the change of communication links was a change
from a PPP connection via the telephone network N1 to
PPP connection via the Internet N2, but the opposite
change can also be carried out in accordance with the
status of communications. In this case, the communica-
tion status of the Internet N2 will be monitored.

Claims

1. A mobile communication terminal comprising:

a first wireless accessing means (11) for estab-
lishing a first communication link between the
mobile communication terminal (10) and a com-
munication partner (20a) by accessing a first
communication network (N1) for transmitting
packets in a first mode of wireless communica-
tion using PPP, Point-to-Point Protocol;
controlling means (14) for executing control so
as to establish a second communication link be-
tween the mobile communication terminal (10)
and the communication partner (20a) for trans-
mitting packets wirelessly using PPP measuring
means (17) for measuring a radio field intensity
of the second communication link; switching
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means (14) for switching a packet-transmitting
communication link from one of the first commu-
nication link and the second communication link
to another of the first communication link and
the second communication link based on the ra-
dio field intensity measured by the measuring
means (17); and
notifying means (14) for notifying, when the
packet-transmitting communication link has
been switched by the switching means (14), the
communication partner (20a) to that effect,
a second wireless accessing means (13, 14, 16)
for establishing the second communication link
and for communicating with a second commu-
nication network (N2) in a second mode of wire-
less communication that is different from the first
mode, wherein the second wireless accessing
means (13, 14) is capable of acquiring the same
IP address as an IP address acquired by the first
wireless accessing means (11), is capable of
using this IP address to establish a L2 tunnel
with the communication partner (20a) and is ca-
pable of establishing the second communication
link by way of this L2 tunnel;
a detecting means (16) for detecting that wire-
less communication is possible for at least one
of the first wireless accessing means (11) and
the second wireless accessing means (13, 14,
16); and
combining means (14) for combining the estab-
lished first and second communication links to
form a single communication channel, wherein
the second wireless accessing means (13, 14,
16) is capable to re-perform the establishing of
the second communication link, when the pack-
et-transmitting communication link is switched
from the second communication link to the first
communication link by the switching means (14)
and a valid network access point, with which
wireless communication is possible for the sec-
ond wireless accessing means (13, 14, 16), is
detected (14) by the detecting means (16).

2. The mobile communication terminal according to
Claim 1, wherein
the detecting means (16) is configured to detect that
the communication link established has become
invalid, and the combining means (14) is configured
to remove the communication link detected as being
invalid by the detecting means (16).

3. The mobile communication terminal according to
Claim 1 or 2, further comprising:

communication link change receiving means for
receiving a request from the communication
partner (20a) to switch, for transmitting the pack-
ets, from one of the first communication link and

the second communication link to another of the
first communication link and the second com-
munication link; wherein
the switching means (14) is capable of switching
from one of the first communication link and the
second communication link to another of the first
communication link and the second communi-
cation link based on the request received by the
communication link change receiving means.

4. A communication method of a mobile communica-
tion terminal, the communication method comprising
the steps of:

establishing (S101), by a first wireless access-
ing means of the mobile communication termi-
nal, a first communication link between the mo-
bile communication terminal (10) and a commu-
nication partner (20a) by accessing a first com-
munication network (N1) for transmitting pack-
ets in a first mode of wireless communication
using PPP, Point-to-Point Protocol;
executing control (14) so as to establish a sec-
ond communication link between the mobile
communication terminal (10) and the communi-
cation partner (20a) for transmitting packets
wirelessly using PPP measuring (17) a radio
field intensity of the second communication link;
switching (14) a packet-transmitting communi-
cation link from one of the first communication
link and the second communication link to an-
other of the first communication link and the sec-
ond communication link based on the measured
radio field intensity; and
notifying (14), when the packet-transmitting
communication link has been switched, the
communication partner (20a) to that effect,
wherein the step of executing control (14) com-
prises the steps of:

establishing (13, 14, 16) by a second wire-
less accessing means of the mobile com-
munication terminal, the second communi-
cation link and communicating with a sec-
ond communication network (N2) in a sec-
ond mode of wireless communication that
is different from the first mode, wherein the
step (13, 14, 16) of establishing the second
communication link comprises the steps of
acquiring by the second wireless accessing
means the same IP address as an IP ad-
dress acquired by the first wireless access-
ing means in the step of establishing (11)
the first communication link, using by the
second wireless accessing means this IP
address to establish a L2 tunnel with the
communication partner (20a) and establish-
ing the second communication link by way
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of this L2 tunnel; and
combining (14) the established first and
second communication links to form a sin-
gle communication channel; wherein,
when, in the switching step (14), the packet-
transmitting communication link is switched
from the second communication link to the
first communication link and a valid network
access point, with which wireless commu-
nication with the second communication
network (N2) is possible, is detected by the
mobile communication terminal (14), the
step of executing control (14) is re-executed
by the mobile communication terminal.

Patentansprüche

1. Mobiles Kommunikationsendgerät, umfassend:

ein erstes drahtloses Zugangsmittel (11) zum
Aufbauen einer ersten Kommunikationsverbin-
dung zwischen dem mobilen Kommunikations-
endgerät (10) und einem Kommunikationspart-
ner (20a) durch Zugreifen auf ein erstes Kom-
munikationsnetzwerk (N1) zum Übertragen von
Paketen in einem ersten Modus einer drahtlo-
sen Kommunikation und unter Verwendung ei-
nes PPP, Point-to-Point-Protokolls;
Steuerungsmittel (14) zum Ausführen einer
Steuerung, sodass eine zweite Kommunikati-
onsverbindung zwischen dem mobilen Kommu-
nikationsendgerät (10) und dem Kommunikati-
onspartner (20a) zum drahtlosen Übertragen
von Paketen unter Verwendung eines PPP auf-
gebaut wird;
Messmittel (17) zum Messen einer Funk-Feld-
stärke der zweiten Kommunikationsverbindung;
Umschaltmittel (14) zum Umschalten einer pa-
ketübertragenden Kommunikationsverbindung
von entweder der ersten Kommunikationsver-
bindung oder der zweiten Kommunikationsver-
bindung zu der Anderen, ersten Kommunikati-
onsverbindung oder zweiten Kommunikations-
verbindung, basierend auf der Funk-Feldinten-
sität, die von dem Messmittel (17) gemessen
wurde; und
Benachrichtigungsmittel (14) zum Benachrich-
tigen des Kommunikationspartners (20a), wenn
die paketübertragende Kommunikationsverbin-
dung durch das Umschaltmittel (14) umgeschal-
tet wurde, über diesen Effekt,
ein zweites drahtloses Zugriffsmittel (13, 14, 16)
zum Aufbauen einer zweiten Kommunikations-
verbindung und zum Kommunizieren mit einem
zweiten Kommunikationsnetzwerk (N2) in ei-
nem zweiten Modus einer drahtlosen Kommu-
nikation, welcher von dem ersten Modus ver-

schieden ist, wobei das zweite drahtlose Zu-
griffsmittel (13, 14) in der Lage ist, dieselbe IP-
Adresse wie eine IP-Adresse zu erlangen, wel-
che durch das erste drahtlose Zugriffsmittel (11)
erhalten wurde, in der Lage ist, diese IP-Adresse
zu verwenden, um einen L2-Tunnel mit einem
Kommunikationspartner (20a) aufzubauen und
in der Lage ist, die zweite Kommunikationsver-
bindung mittels dieses L2-Tunnels aufzubauen;
ein Erkennungsmittel (16) zum Erkennen, dass
eine drahtlose Kommunikation für zumindest
das erste drahtlose Zugriffsmittel (11) oder das
zweite drahtlose Zugriffsmittel (13, 14, 16) mög-
lich ist; und
Kombinationsmittel (14) zum Kombinieren der
ersten und der zweiten aufgebauten Kommuni-
kationsverbindung um einen einzigen Kommu-
nikationskanal zu bilden, wobei das zweite
drahtlose Zugriffsmittel (13, 14, 16) in der Lage
ist, das Aufbauen der zweiten Kommunikations-
verbindung erneut durchzuführen, wenn die pa-
ketübertragende Kommunikationsverbindung
von der zweiten Kommunikationsverbindung
auf die erste Kommunikationsverbindung durch
das Umschaltmittel (14) umgeschaltet wird und
ein zulässiger Netzwerkzugangspunkt, mit dem
eine drahtlose Kommunikation für das zweite
drahtlose Zugriffsmittel (13, 14, 16) möglich ist,
durch das Erkennungsmittel (16) erfasst wurde.

2. Mobiles Kommunikationsendgerät gemäß Anspruch
1, wobei
das Erkennungsmittel (16) eingerichtet ist, um zu er-
kennen, dass die Kommunikationsverbindung die
aufgebaut wurde, ungültig wurde und das Kombina-
tionsmittel (14) eingerichtet ist, um die durch das Er-
kennungsmittel (16) als ungültig erkannte Kommu-
nikationsverbindung zu entfernen.

3. Mobiles Kommunikationsendgerät gemäß Anspruch
1 oder 2, weiterhin umfassend:

ein Kommunikationsverbindungsänderungs-
empfangsmittel zum Empfangen einer Anfrage
von dem Kommunikationspartner (20a) um,
zum Übertragen der Pakete, von der ersten
Kommunikationsverbindung oder der zweiten
Kommunikationsverbindung zu der anderen
ersten Kommunikationsverbindung oder zwei-
ten Kommunikationsverbindung umzuschalten;
wobei das Umschaltmittel (14) in der Lage ist,
von der ersten Kommunikationsverbindung
oder der zweiten Kommunikationsverbindung
zu der Anderen, ersten Kommunikationsverbin-
dung oder zweiten Kommunikationsverbindung,
basierend auf der Anfrage, die durch das
Kommunikationsverbindungsänderungsemp-
fangsmittel erhalten wurde umzuschalten.
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4. Kommunikationsverfahren eines mobilen Kommuni-
kationsendgeräts, wobei das
Kommunikationsverfahren folgende Verfahrens-
schritte aufweist:

Aufbauen (S101), durch ein erstes drahtloses
Zugriffsmittel des mobilen Kommunikationsend-
geräts, einer ersten Kommunikationsverbin-
dung zwischen dem mobilen Kommunikations-
endgerät (10) und einem Kommunikationspart-
ner (20a), durch Zugreifen auf ein erstes Kom-
munikationsnetzwerk (N1) zum Übertragen von
Paketen in einem ersten Modus der drahtlosen
Übertragung, unter Verwendung eines PPP,
Point-to-Point-Protokolls;
Ausführen einer Steuerung (14) um eine zweite
Kommunikationsverbindung zwischen dem mo-
bilen Kommunikationsendgerät (10) und dem
Kommunikationspartner (20a) zum drahtlosen
Übertragen von Paketen unter Verwendung von
PPP aufzubauen;
Messen (17) einer Funk-Feldintensität der zwei-
ten Kommunikationsverbindung;
Umschalten (14) einer paketübertragenden
Kommunikationsverbindung von entweder der
ersten Kommunikationsverbindung oder der
zweiten Kommunikationsverbindung auf die An-
dere, erste Kommunikationsverbindung oder
zweite Kommunikationsverbindung, basierend
auf der gemessenen Funk-Feldintensität; und
Benachrichtigen (14), wenn die paketübertra-
gende Kommunikationsverbindung umgeschal-
tet wurde, des Kommunikationspartners (20)
bezüglich diese Effekts,
wobei
der Schritt des Ausführens der Steuerung (14)
folgende Schritte umfasst:

Ausbilden (13, 14, 16) durch ein zweites
drahtloses Zugriffsmittel des mobilen Kom-
munikationsendgeräts, der zweiten Kom-
munikationsverbindung und Kommunizie-
ren mit einem zweiten Kommunikations-
netzwerk (N2) in einem zweiten Modus ei-
ner drahtlosen Kommunikation, der von
dem ersten Modus verschieden ist, wobei
in dem Schritt (13, 14, 16) des Aufbauens
der zweiten Kommunikationsverbindung
die Schritte des Erhaltens, durch das zweite
drahtlose Zugriffsmittel, derselben IP-
Adresse wie eine IP-Adresse, die von dem
ersten drahtlosen Zugriffsmittel in dem
Schritt des Aufbauens (11) der ersten
Kommunikationsverbindung erhalten wur-
de, umfasst wird, Verwenden dieser IP-
Adresse durch das zweite Zugriffsmittel um
einen L2-Tunnel mit dem Kommunikations-
partner (20a) aufzubauen und die zweite

Kommunikationsverbindung mittels dieses
L2-Tunnels aufzubauen; und
Kombinieren (14) der aufgebauten ersten
und zweiten Kommunikationsverbindun-
gen um einen einzigen Kommunikationska-
nal zu bilden;
wobei, wenn in dem Umschaltschritt (14)
die paketübertragende Kommunikations-
verbindung von der zweiten Kommunikati-
onsverbindung zu der ersten Kommunika-
tionsverbindung umgeschaltet wird und ein
gültiger Netzwerkzugangspunkt, mit dem
die drahtlose Kommunikation mit dem zwei-
ten Kommunikationsnetzwerk (n2) möglich
ist, durch das mobile Kommunikationsend-
gerät (14) erkannt wird, ein Schritt des Aus-
führens einer Steuerung (14) durch das mo-
bile Kommunikationsendgerät erneut aus-
geführt wird.

Revendications

1. Terminal de communication mobile :

un premier moyen d’accès sans fil (11) pour éta-
blir une première liaison de communication en-
tre le terminal de communication mobile (10) et
un partenaire de communication (20a) en accé-
dant à un premier réseau de communication
(N1) pour transmettre des paquets dans un pre-
mier mode de communication sans fil en utilisant
un protocole point à point, PPP ;
des moyens de commande (14) pour exécuter
une commande de manière à établir une deuxiè-
me liaison de communication entre le terminal
de communication mobile (10) et le partenaire
de communication (20a) pour transmettre des
paquets de manière sans fil en utilisant un PPP ;
des moyens de mesure (17) pour mesurer une
intensité de champ radio de la deuxième liaison
de communication ;
des moyens de commutation (14) pour commu-
ter une liaison de communication de transmis-
sion par paquets d’une de la première liaison de
communication et de la deuxième liaison de
communication à une autre de la première
liaison de communication et de la deuxième
liaison de communication sur la base de l’inten-
sité de champ radio mesurée par les moyens de
mesure (17) ; et
des moyens de notification (14) pour notifier,
quand la liaison de communication de transmis-
sion par paquets a été commutée par les
moyens de commutation (14), cette action au
partenaire de communication (20a),
un deuxième moyen d’accès sans fil (13, 14, 16)
pour établir la deuxième liaison de communica-
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tion et pour communiquer avec un deuxième ré-
seau de communication (N2) dans un deuxième
mode de communication sans fil qui est différent
du premier mode, dans lequel le deuxième
moyen d’accès sans fil (13, 14) est capable d’ac-
quérir la même adresse IP qu’une adresse IP
acquise par le premier moyen d’accès sans fil
(11), est capable d’utiliser cette adresse IP pour
établir un tunnel de L2 avec le partenaire de
communication (20a) et est capable d’établir la
deuxième liaison de communication par l’inter-
médiaire de ce tunnel de L2 ;
un moyen de détection (16) pour détecter qu’une
communication sans fil est possible pour au
moins un du premier moyen d’accès sans fil (11)
et du deuxième moyen d’accès sans fil (13, 14,
16) ; et
des moyens de combinaison (14) pour combiner
les première et deuxième liaisons de communi-
cation établies pour former un unique canal de
communication, dans lequel
le deuxième moyen d’accès sans fil (13, 14, 16)
est capable d’effectuer à nouveau l’établisse-
ment de la deuxième liaison de communication,
quand la liaison de communication de transmis-
sion par paquets est commutée de la deuxième
liaison de communication à la première liaison
de communication par les moyens de commu-
tation (14) et un point d’accès au réseau valide,
avec lequel une communication sans fil est pos-
sible pour le deuxième moyen d’accès sans fil
(13, 14, 16), est détecté (14) par les moyens de
détection (16).

2. Terminal de communication mobile selon la reven-
dication 1, dans lequel
les moyens de détection (16) sont configurés pour
détecter que la liaison de communication établie est
devenue non valide, et les moyens de combinaison
(14) sont configurés pour supprimer la liaison de
communication détectée comme étant non valide
par les moyens de détection (16).

3. Terminal de communication mobile selon la reven-
dication 1 ou 2, comprenant en outre :

des moyens de réception de changement de
liaison de communication pour recevoir une de-
mande à partir du partenaire de communication
(20a) pour commuter, pour la transmission des
paquets, d’une de la première liaison de com-
munication et de la deuxième liaison de com-
munication à une autre de la première liaison de
communication et de la deuxième liaison de
communication ; dans lequel
les moyens de commutation (14) sont capables
de commuter d’une de la première liaison de
communication et de la deuxième liaison de

communication à une autre de la première
liaison de communication et de la deuxième
liaison de communication sur la base de la de-
mande reçue par les moyens de réception de
changement de liaison de communication.

4. Procédé de communication d’un terminal de com-
munication mobile, le procédé de communication
comprenant les étapes suivantes :

l’établissement (S101), par un premier moyen
d’accès sans fil du terminal de communication
mobile, d’une première liaison de communica-
tion entre le terminal de communication mobile
(10) et un partenaire de communication (20a)
en accédant à un premier réseau de communi-
cation (N1) pour transmettre des paquets dans
un premier mode de communication sans fil en
utilisant un protocole point à point, PPP ;
l’exécution d’une commande (14) de manière à
établir une deuxième liaison de communication
entre le terminal de communication mobile (10)
et le partenaire de communication (20a) pour
transmettre des paquets de manière sans fil en
utilisant un PPP ;
la mesure (17) d’une intensité de champ radio
de la deuxième liaison de communication ;
la commutation (14) d’une liaison de communi-
cation de transmission par paquets d’une de la
première liaison de communication et de la
deuxième liaison de communication à une autre
de la première liaison de communication et de
la deuxième liaison de communication sur la ba-
se de l’intensité de champ radio mesurée ; et
la notification (14), quand la liaison de commu-
nication de transmission par paquets a été com-
mutée, de cette action au partenaire de commu-
nication (20a),
dans lequel
l’étape d’exécution d’une commande (14) com-
prend les étapes suivantes :

l’établissement (13, 14, 16), par un deuxiè-
me moyen d’accès sans fil du terminal de
communication mobile, de la deuxième
liaison de communication et la communica-
tion avec un deuxième réseau de commu-
nication (N2) dans un deuxième mode de
communication sans fil qui est différent du
premier mode, dans lequel l’étape (13, 14,
16) d’établissement de la deuxième liaison
de communication comprend les étapes
d’acquisition par le deuxième moyen d’ac-
cès sans fil de la même adresse IP qu’une
adresse IP acquise par le premier moyen
d’accès sans fil dans l’étape d’établisse-
ment (11) de la première liaison de commu-
nication, l’utilisation par le deuxième moyen
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d’accès sans fil de cette adresse IP pour
établir un tunnel de L2 avec le partenaire
de communication (20a) et l’établissement
de la deuxième liaison de communication
par l’intermédiaire de ce tunnel de L2 ; et
la combinaison (14) des première et deuxiè-
me liaisons de communication établies pour
former un unique canal de communication ;
dans lequel quand, dans l’étape de commu-
tation (14), la liaison de communication de
transmission par paquets est commutée de
la deuxième liaison de communication à la
première liaison de communication et un
point d’accès au réseau valide, avec lequel
une communication sans fil avec le deuxiè-
me réseau de communication (N2) est pos-
sible, est détecté par le terminal de commu-
nication mobile (14), l’étape d’exécution
d’une commande (14) est ré-exécutée par
le terminal de communication mobile.
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